Vagal mediation of GLP-1's effects on food intake and glycemia.
Nutrient stimulation of the enteroendocrine L-cells induces the release of the glucagon-like peptide-1 (GLP-1), an incretin and satiating peptide. Due to its short half-life, meal-induced GLP-1's effects on food intake and glycemia are likely to be mediated in part by a paracrine signaling mechanism near the site of release. Early and recent findings from vagus nerve lesion studies scrutinized in this review strongly support an important role of the vagus nerve in mediating GLP-1's effects. Peripheral GLP-1 or GLP-1R agonist treatment failed to elicit the full satiating effects and maintain glucose homeostasis in various lesion models. The potential mechanisms underlying the vagal GLP-1R mediated satiation and glycemic control presumably involve the activation of caudal brainstem neurons via glutamatergic signaling, which activate a vagal reflex loop or/and relay the information to higher brain centers. Recent studies also presented here, however, diminish the relevance of the vagus nerve for the pharmacological intervention of obesity and diabetes with chronic GLP-1R agonist treatments, suggesting that endogenous intestinal GLP-1 and GLP-1R agonists may activate different GLP-1R populations. Finally, lesion-based approaches are limited and new technical approaches are discussed to improve the understanding of vagal GLP-1R functions in maintaining normal energy balance and its relevance in pharmacological interventions.